2007'-Feb-20 12:10 PM 3M 6517339191 



4/12 



Application No.: 10/697831 



Case No.: 59055US002 



Amendments to the Clafans! 

The following Listing of Claims will replace all prior versions, and listings, of claims in 
the application: 



I. (Original) A method of making a polymer electrolyte membrane comprising the steps of: 

a) providing a suspension or solution of a blend of at least two miscible polymers, at 
least one of said polymers comprising a highly fluorinated backbone and at least one 
pendant group comprising a sulfonic acid group, wherein said blend of polymers has an 
equivalent weight of less than 1200, and wherein said blend of polymers has a Tg of 
between 101 °C and 155 ^C; 

b) casting a membrane fix>m said suspension or solution; and 

c) annealing said membrane at a temperature Ta equal to Tg + X where X is at least 
10 and Ta is no more than 210 ^C. 

2. (Original) The method according to claim 1 wherein said blend of polymers has a Tg of 
between 1 10 ^'C and 140 ^C. 

3. (Original) The method according to claim 1 wherein X is at least 55 ^'C. 

4. (Original) The method according to clafan 1 wherein Ta is at least 135 ''C, 

5. (Original) The method according to claim 1 wherein said blend of polymers has an equivalent 
weight of less than 1050. 

6. (Original) The method according to claim 1 wherein at least one of said polymers comprises 
pendant groups according to the formula: 



Listing of Claims 



-O-CF2-CF2-CF2-CF2-SO3H 



(I). 
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7. (Original) The method according to claim 1 wherein at least one of said polymers comprises 
pendant groups according to the formula: 



S. (Origin^) The method according to claim 1 wherein said membrane has a thickness of 90 
microns or less. 

9, (Canceled) 

10, (Currently Amended) The m e thod ooeording to oloim 9 A method of making a polymer 
electrolyte membrane comprising ttie steps of: 

a^ providing a suspension or solution of a polymer, said polymer comprising a highly 

fluorinated backbone and at least two different pendant groups, at least one of said 
pendant group comprising a sulfonic acid group, wherein said nolvmer has an equivalent 
weight of less than 1200, and w herein said polymer has a Tg of between 110 '^C and 
140 ^C; 

b) casting a membrane from said suspension or solution: and 

c) annealing said membrane at a temperature Ta equal to Tg + X where X is at least 

10 and Ta is no more than 210 ^C . 

11, -13, (Canceled) 

14. (Currently Amended) Th e method according to claim 9 A method of making a polymer 
electrolyte membrane comprising the steps of: 

a) providing a suspension or solution of a polymer, said polymer comprising a highly 

fluorinated backbone and at least two different pendant groups, at least one of said 
pendant group comprising a sulfonic acid group, wherein said polymer has an equivalent 
weight of less than 1200. and wherein said polymer has a Tg of between 101 *^C and 
155 °C: 



-O- CF2-CF(CF3>O^CF2-CF2-S03H 



(II> 



IPAGE 5/12 * RCVD AT 2/20/2007 12:08:58 PM (Eastern Standard Time] * 8VR:U8PTO-EFXRF-1/20 • DNI8:2738300 * C8ID:651 733 9191 



* DURATION <min-ss):03-S8. 



'2007'-Feb-20 12:11 PM 3M 6517339191 



6/1 



Application No.: 1 0/69783 1 



Case No.: 59055US002 



V) castintz a membrane from said suspension or solution: and 

c) anp eflliTipr sai d membrane at a temperature Ta equal to Te + X where X is at least 

1 0 '^C and Ta is no more than 210 ^C: 

wherein at least one of said pendent groups is according to the formula: 



15.-17, (Canceled) 

18. (Currently Amended) The m e thod aooording to oloim 16 A method of making a polymer 
electrolyte membrane comprising the steps of: 

a") providing a sxispension or solution of a polymer comprising a highly fluorinated 

backbone and at least one pendant group comprising a sulfonic acid group, vviierein said 
pendent groups are not according to the formula; 



wherein said polymer has an equivalent weight of less than 1200. and wherein said 

polymer has a Tg of between 1 1 0 °C and 140 ''C; 

h) casting a membrane from said suspension or solution; and 

c> annealing said membrane at a temperature Ta equal to Tg + X vAicrc X is at least 

10 °C and Ta is no more than 210 °C . 

19.-21. (Canceled) 

22. (Original) A polymer electrolyte membrane comprising a blend of at least two misdble 
polymers, at least one of said polymers comprising a highly fluorinated backbone and at least one 
pendant group comprising a sulfonic acid or sulfonate group, wherein said blend of polymers has 
an equivalent weight of less than 1200, and wherein said blend of polymers has a Tg of between 
101 ^C and 155 ^C. 



-O- CF2-CF(CF3)-0-CF2-CF2-S03H 



(H). 



-D-CF2-CF2-CF2-CF2-S02 H 



5 
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23. (Original) The polymer electrolyte membrane according to claim 22 wherem 
polymers has a Tg of between 1 10 **C and 140 ^C. 

24. (Original) The polymer electrolyte membrane acceding to claim 22 wherein said blend of 
polymers has an equivalent weight of less than 1050« 

25. (Original) The polymer electrolyte membrane according to claim 22 wherein at least one of 
said polymers comprises pendant groups according to the formula: 

-O-CF2-CF2-CF2-CF2-SO3H (I). 

26. (Original) The polymer electrolyte membrane according to claim 22 wherein at least one of 
said polymers comprises pendant groups according to the formula: 

-0"CF2-CF(CF3)-0-CF2-CF2-S03H (H). 

27. (Original) The polymer electrolyte membrane according to claim 22 which is a cast, 
annealed membrane. 

28. (Original) The polymer electrolyte membrane according to claim 22 wherein said membrane 
has a thickness of 90 microns or less. 

29. (Original) The polymer electrolyte membrane according to claim 27 wherein said membrane 
has a thickness of 90 microns or less. 

30. (Canceled) 

3L (Currently Am^ded) The polymer electrolyte membran e according to claim BO A polymer 
electrolyte membrane comprising a polvmer. said nolvmer comprising a highly fluorinated 
backbone and at least two different pendant groups, at least one of said pendant group 



6 
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comprising a sulfonic acid groups herein said polYtner has aa equival^t weight of less than 
1200. and w herein said polymer has a Tg of between 1 10 ''C and 140 ''C. 

32. (Canceled) 

33. (Canceled) 

34. (Currently Amended) The polymer electrolyt e membran e according to claim 30 A polymer 
electrolyte membrane comprising a polymer, said polvmer comprising a highly fluorinated 
backbone and at least two different pendant groups^ at least one of said pendant group 
comprising a sulfonic acid group, wherein said polymer has an equivalent weight of less than 
1200. and wherein said polymer has a Tg of betw^n 101 ^C and 155 ^C: wherein at least one of 
said pendent groups is according to the formula: 

-O- CF2-CF(CF3)-0-CF2-CF2-S03H (II). 

35. -39. (Canceled) 

40. (Currently Amended) Tho polvmor olootrolvt e membran e aooording to claim 38 A polvmer 
electrolyte membrane comprising a polymer comprising a highly fluorinated backbone and at 
least one pendant group comprising a sulfonic acid group, wherein said pendent groups are not 
according to the formula: 

-O-CFo-CFo-CFo-CFo-SQ^ H Q 

wherein said polymer has an equivalent weight of less tlian 1200. and w herein said polymer has a 
Tg of between 1 1 0 X and 140 °C. 

41. -42, (Canceled) 

43. (Currently Amended) Th e polvmor olootrolvto membran e aooording to claim 3 8 A polvmer 
electrolyte membrane comprising a polvmer compris ing a hfpjhl y fluorinated backbone and at 

7 
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least one pendant group comprisiag a sulfonic acid group, wherein said pendent groirps are not 
according to the formula: 



wherein said polymer has an equivalent weight of less than 1200, and wherein said polvmer has a 
Tg of less than 155 °C and greater than the Tg of aNafion® polymer of equal equivalent weight: 
wherein said membrane has a thickness of 90 microns or less. 

44.. (Canceled) 

45. (Original) A fuel cell membrane electrode assembly comprising the polymer electroljrte 
membrane made by the method according to claim 1 . 

46. -47, (Canceled) 

48. (Original) A fuel cell membrane electrode assembly comprising the polymer electrolyte 
membrane according to claim 22. 

49. -50. (Canceled) 



-0-CF2-CF2-CF2'CFo-SO^ H 



JQQ 
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